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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on July 19, 
2011 has been entered. 

Status of Claims 

2. Claims 1 - 3, 7, 8, 1 3 - 27, and 29 - 31 are pending where claims 1 - 3, 7, 1 5 - 
18, and 20 have been amended. Claims 4 -6, 9 - 12, and 28 have been cancelled. 

Status of Previous Rejections 

3. The 35 U.S.C. 1 02(b) rejection of claims 1 , 7, 1 7, 1 8, 20, and 31 as being 
anticipated by WO 00/31 31 0 has been withdrawn in view of the amended claims filed 
July 19, 2011. 

The 35 U.S.C. 1 03(a) rejection of claims 2, 1 4 - 1 6, and 1 9 as being 
unpatentable over WO 00/31 31 0 has been partially withdrawn in view of the amended 
claims filed July 19, 2011. 

Claim Interpretation 

4. The claim 7, and 8 limitation of "a tantalum sputtering target having a non- 
recrystallized structure" is interpreted by the Examiner as a tantalum sputtering target 
having non-recrystallized structure present in the target, but not necessarily 100% non- 
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recrystallized structure. The dependent claims 2 and 3 support this interpretation 
because they do not require 100% non-recrystallized structure. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 
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8. Claims 1,2, 14, and 31 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over WO 00/31 31 0 (hereinafter WO '31 0). 

With respect to amended claim 1 , p. 4 line 22- p. 5 line 7, p. 9 lines 4-22, and p. 
10 line 14-p. 11 line 9 of WO '310 disclose a tantalum sputtering target manufactured by 
subjecting a molten and cast tantalum ingot to plastic working such as forging, 
annealing, and rolling, where at least about 80% of the tantalum metal is recrystallized. 
Therefore, the tantalum sputtering target of WO '310 has a maximum of 20% non- 
recrystallized structure which overlaps with the instant claimed range. 

In regards to instant claim 2, p. 4 line 22- p.5 line 7 of WO '310 discloses a 
tantalum sputtering target where at least about 80% of the tantalum metal is 
recrystallized. Therefore, the tantalum sputtering target of WO '310 has a maximum of 
20% non-recrystallized structure. Although a 20% non-recrystallized structure does not 
overlap with the claimed range of "more than 20%," it is very close in value and one of 
ordinary skill in the art would have expected them to have the same properties. A prima 
facie case of obviousness exists where the claimed ranges and prior art ranges do not 
overlap but are close enough that one skilled in the art would have expected them to 
have the same properties. See MPEP 2144.05. 

Regarding instant claim 14, WO '310 does not specifically teach the Vickers 
hardness of the Ta sputtering target. However, one of ordinary skill in the art would 
have expected the Ta sputtering target of WO '310 to have a Vickers hardness similar 
to that of the instant invention because it has an overlapping composition and is made 
using a similar method. See MPEP 21 12. 
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With respect to instant claim 31 , p. 4 lines 12-26 of WO '310 disclose that the 
tantalum sputtering target is made of a high purity tantalum having a purity of 4N5 
(99.995%) or more. 

Allowable Subject Matter 

9. Claims 3, 7, 8, 1 3, 1 5 - 27, 29, and 30 are allowed. 

1 0. The following is an examiner's statement of reasons for allowance: in regards to 
independent claim 3, the closest prior art of WO '310 does not disclose a tantalum 
sputtering target where the non-recrystallized structure is 40% or more. It would not 
have been obvious to modify the prior art to achieve the claimed amount of non- 
recrystallized structure because the prior art teaches that at least about 80% of the 
tantalum metal is recrystallized which is much larger than the recrystallized structure of 
60% or less in the instant claim 3. Claims 13, 15, and 16 are dependent on claim 3 and 
are therefore allowable for the same reasons as claim 3. Regarding independent claims 
7 and 8, the closest prior art of WO '310 does not teach the method step of annealing 
the ingot or billet at a temperature of 1 173 K or less to provide the Ta sputtering target 
with a non-recrystallized structure. Rather, the prior art of WO '31 0 teaches that the Ta 
sputtering target is annealed at a temperature if 950^ -1 150°C (1223 K to 1423 K) 
which is much higher than the claimed annealing temperature range. Also, the claimed 
temperature of 1 173 K is the recrystallization temperature of the Ta sputtering target 
and therefore the instant claims 7 and 8 require an annealing temperature that is at the 
recrystallization temperature or below. On the other hand, WO '310 requires an 
annealing temperature that is above the recrystallization temperature. Therefore, it 
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would not have been obvious to one of ordinary skill in the art to anneal the Ta 
sputtering target of WO '310 within the instant claim 7 and 8 range because it is below 
the recrystallization temperature and WO '310 teaches that the target should be 
annealed at a temperature above the recrystallization temperature. Claims 1 7 - 20 are 
dependent on claim 7 and claims 21 - 27, 29, and 30 are dependent on claim 8 and are 
all therefore allowable for the same reasons as claims 7 and 8. 

Response to Arguments 
1 1 . Applicant's arguments filed July 1 9, 201 1 have been fully considered but they are 
not persuasive. 

Arguments are summarized as follows: 

a. Claim 1 is not obvious in view of WO '310 which discloses a "sputtering 
target" produced by forging a raw material to form a slab, annealing, rolling to 
form a plate, final annealing, and machining. WO '310 teaches to one of ordinary 
skill in the art that the sputtering target has "complete recrystallization." 
Accordingly, if one of ordinary skill in the art were to follow the teachings of WO 
'310 to produce a sputtering target, the end result would be a completely 
recrystallized structure and not a sputtering target having 20% or more of non- 
recrystallized structure as required by amended claim 1 . WO '310 not only fails 
to disclose the limitations of claim 1 but also teaches away from the sputtering 
target of claim 1 . Table 3 on pages 21 and 22 of WO '31 0 disclose annealed 
plates being 98% or 99% recrystallized. However, this far exceeds the 
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requirements of amended claim 1 and clearly teaches that the target should be 
completely recrystallized thereby teaching away from claim 1 . 

b. In the previous Office Action, claim 1 8 of WO '31 0 is relied upon for 
teaching a sputtering target 80% recrystallized (and therefore 20% non- 
recrystallized). Applicants submit that claim 18 is being improperly interpreted 
and that WO '310 directs one of skill in the art to completely recrystallize the 
structure. All claims are read in light of the specification and the disclosure of 
WO '310 is that "final products" can be made from raw material and clearly states 
that "the present invention also relates to a high purity tantalum, e.g., suitable for 
use as a sputtering target having a fully recrystallized grain size." WO '310 
clearly describes a high purity Ta metal raw material that is subjected to certain 
required processing to ultimately manufacture a sputtering target and that the 
target does not consist simply of the raw material high purity Ta metal without the 
required processing. Thus, only after the Ta metal is subjected to the process 
steps of WO '310, including final annealing, is a sputtering target created. The 
terse language of claim 1 8 of WO '31 0 does not alter this clear teaching to one of 
ordinary skill in the art provided by the specification of WO '310. The overly 
broad interpretation of WO '310 stated in the previous Office Action is not 
supported by the teachings of WO '310. 

c. WO '310 states that "the high purity tantalum ingot can be 
thermomechanically processed to produce high purity tantalum containing 
product. The fine, and preferably fully recrystallized, grain structures and/or 
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uniform texture are imparted into the product through a combination of cold 
and/or warm working and in-process annealing." WO '310 specifically discusses 
the formation of a sputtering target by, for example, requiring cleaning of 
surfaces of the raw material high purity tantalum metal, flat forging into rolling 
slabs, annealing to achieve uniform recrystallization, rolling to form at leas one 
plate, final annealing, cleaning, and machining into a sputtering target of desired 
dimensions. With respect to "final annealing," WO '310 states that "with respect 
to annealing of the tantalum plate, preferably this annealing is in a vacuum 
annealing at a temperature for a time sufficient to achieve complete 
recrystallization of the tantalum metal." 

d. With respect to amended dependent claim 2, WO '31 0 certainly fails to 
disclose or make obvious a sputtering target having a structure more than 20% 
non-recrystallized. 

Examiner's responses are as follows: 

a. The Examiner maintains the position that claim 1 8 of WO '31 0 discloses a 
sputtering target (a final product of the invention) comprising a tantalum metal 
where the metal is at least partially recrystallized. This supports the Examiner's 
position in the above rejection and the previous Office action that WO '310 
discloses a Ta sputtering target that is at least partially recrystallized, and more 
preferably at least about 80% recrystallized and even more preferably at least 
about 98% recrystallized and most preferably fully recrystallized as disclosed in 
p. 5 lines 4-7 of WO '310. It is clear from p. 5 lines 4-7 that the broadest teaching 
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of WO '310 is that the sputtering target is at least partially recrystallized as further 
supported in claim 18 of WO '310. Therefore, although the preferred 
embodiment of WO '310 is that the Ta sputtering target is fully recrystallized, the 
prior art is not limited to the preferred embodiments and therefore it is still within 
the scope of WO '310 that the Ta sputtering target is at least partially 
recrystallized which means that the Ta sputtering target contains a portion that is 
non-recrystallized structure as recited in the instant claims. See MPEP 2123. 
WO '310 does not teach away from the sputtering target of claim 1 , but rather 
teaches that full recrystallization is preferred, although not required. WO '310 
does not clearly teach on p. 5 lines 4-7 that the tantalum metal discussed is a 
"raw material", as suggested by Applicant, and thus with the support of claim 18, 
the Examiner interprets that WO '310 teaches a tantalum sputtering target that is 
at least partially recrystallized. As further support for the Examiner's position, p. 
5 lines 2-4 of WO '310 teaches that the tantalum metal has a grain size of about 
150 urn or less and is the sentence before the recrystallization properties of the 
tantalum metal is discussed, which Applicant suggests is a "raw material." 
However, p. 1 0 lines 1 4-p. 11 line 9 of WO '31 0 discloses the method of making 
the sputtering target from the tantalum metal and clearly teaches that "the plate is 
then annealed a final time at a sufficient temperature and for a sufficient time to 
have an average grain size of equal to or less than about 150 microns." This 
would suggest to one of ordinary skill in the art that the grain size of 1 50 microns 
or less discussed on p. 5 of WO '310 in regards to the tantalum metal is not 
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achieved until the tantalum metal has been processed. Therefore, the Examiner 
takes the position that the same holds true for the amount of recrystallization of 
the tantalum metal which is in the broadest sense, at least about 80% of the 
tantalum metal as relied on in the above rejection. 

b. See response a. 

c. WO '31 0 clearly states that the tantalum ingot is preferably fully 
recrystallized and therefore this is merely a preferred embodiment and a 
recrystallization of at least 80% is still within the scope of WO '310 as discussed 
in response a. 

d. Amended claim 2 was addressed in the above rejection. 

Conclusion 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CAITLIN KIECHLE whose telephone number is 
(571)270-3589. The examiner can normally be reached on Monday - Friday 8:00 AM - 
5:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1733 

CK 



